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(54) NONVOLATILE SEMICONDUCTOR MEMORY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonvolatile 
semiconductor memory device in which a positive 
voltage is used when data are written and erased and 
a negative voltage pump is eliminated and which, as a 
result, enables the reduction of a layout area. 
SOLUTION: When data are written into memory cells 
MOO-MOm connected to a word line WL0, the voltage 
of the word line WL0 is used as a reference voltage 
Vss (for instance 0 V) and voltage Vpp (for instance wli sv 
12 V), Vpd (for instance 5 V), Vpp,...Vpd are applied to 
bit lines BL0, BL1, BL2,...BLn respectively. At that 
time a well voltage is Vpd and a common source is in 
a floating state. Further, all the voltages of 
nonselective word lines WLI-WLn are Vpd. Data are 
written in accordance with those conditions. 
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y- F«c»3©w£*EPttiu ft«5x^*ain«BEi-r 

^MCCfel^r, RaiQSBE* R&2 4>«EE&0Ftt8r3 
©«BE»J±r jE©*«BE-C4S» 0 , J&oR3l 2 omE^is 
m©SEEJ:9feK<^SftT*j'K €-coc<h«:<fc0 40 

[ 0 0 7 9 ] » * 0 < «. tufa® 1 omE. Mf21&2 CD 

*V i^^^^mEEU^U«g[m3CD^E'r^>0, 
RSH 1 ©HEER tfRSS 2 ©KEttRgl 3 ©«EE* 6 U * 

[0 08 0] ST£0<K:. BJiBf*- 

B*0C. FKccsjiasr 1 O^EE* 

[ o o 8 i ] s/c. »* u < Htrie^^e y -fe^a^is so 
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3ttTC>*yxM*p§2*&&J§r*>9* R-JxJHin 

^-^(ds^ja^cc, Rns^tMtcftriean 

[0 08 2 ] */c. H£U<te. 85IBn>hD-;l/y- 
F ec jintBtHR«^ uryc3-f*^> y y- f *sas 2 
ft, *^a-^^>yy-h3W^ttJB«r*4aiiiSi 

[0083] «T«e. 4^H4>fHB&BHBr «. 

[0 084] ±iSfi»>£K<fcfttf, FN-FNttffec<t6 

y y ? ^ * y * y (*f»6tt*igfttattSi»> ^©-r- 

WrffitSCO'C, H4 (a), (b) CC*tJtLr5Vr <fc 

[0085] JJHAt, <tn«, §4 < b ) CC5* 

fj;5tc, ^7Afn-^i2R^a^f3-yi He 

[0 08 6] $/c, ^^ty-fe^iur^Km^ffl^cDy^ 
y-fe^*fflt*s**eH<z>«fl6K:<fcti«. u>rr^hMS 

[0087] ssfc. amy- 

y -bJKo«7 - Kficcfijem i cDmi£^a«in-r 4«fiE 

[0 08 8] *fc. *SWtli 4 f 5 -*©**^**^ 

[0 08 9] */c. *»qBrtt. 7a-f-/>^-F 
[0 09 0] 

[0 09 1 ] (XtkSBl ) H 1 H85B#»BWII» 

mmmmRommai 1 ^^-To h i i«qws» 

&ml<T*5^ *SlttJB«ltt*»98*D I NORSS© 
y^ ^'>^^^y«:®fflU/c«?9J£:^-rc 
[0092)^1 CCfct^r, fi« 1 ©aH®Jcc«, n •> 
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tc, FW >5^<DSfil±CC, b>*)Vm 

IBttiUR 7 «H,r ^ > F P - ;uy- F C ti 

[0 09 3 ] CCr, BST^Stt. ^*»J-b;K3WgflE 
3h5p$xd/2«tn ^x;b3K:fflgft/c h y^U^x 

^rt«c»isRsnrt»ttwn«a6&c\*r*a. 
[0 09 4] *CC. H2«cs^**saaB«i©y*«; 

<Dr£>£ 0 

[0 09 5] 
C*6] 





Kb-O 










12V 


OV 
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5V 
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12V 
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OV 




1V 


3V 


OV 


OV 



[0096] «fti&»lbflpa. B2 (a)<c*vrj:9 

p^x;U3tCiE<D^EVp d +5V) 
*EPflrr*. CCDB# 4 p ^xn-3 £ F «J^Jl/->x^«Jg 
CDn^x;U2^mg^j6jy^^T^<b^6^cliJ:^iC. 
x;U2KliE<DiSmiEV p d*EPftrr*. FW>5CCtt 
jE©W«EVp p <«Atf. + 1 2 V) *HJftrJ-4, M 
tt. V-X4IB9?::? n-r* * >^<t u n> 
-hCG^SHimiEVs s OV) 4U CCD 

3CCjE©iS«EVpd3&«Hlfll3nr^Sfc«), KM> 
5 Mom JE£*gftrr -5 c £ #r £ -So 

[0 09 7] COMM. 7a-f^>yy-hFG^ 

6, «wgi*a*ti. BffcwrFr*. ft*, ccr 

12V) *«8H£l/CC»*. 
[ 0 0 9 8 ] #C«C* 133 (tg^#iJB©tgEEErara^£ 

ru-ft«i*r«iHr*. c i*©?-f« 
wl ccg«s n/c«»oy * y -truest braces # 
a»*tf 9. •*&*f s -*t«'h«a " i * , 

"o M , 44 r - M o M oia^r&^o 

[0 09 9] H3ttTU-f©*y-F<3E>ai3!ia«E**L/ 

rfco, 9-KgwLO{cow^ ; e , ;^Hvioo- 

MO mtCg^iA^^rtf 9-K»WL0*»| 
^EVs s OV) il, tr^ Fi&BLO, B 

LI, BL2, -BLntC^nVpp (Wid 1 
2V), Vpd (Wt«, 5V) % Vpp, -Vpd^ 

[0 10 0] C©BJ 4 ^xjl^KtfVp dr*9* ftffl 
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K«WLl-^WLnO)aEEW^rVpdr*S. C<D& 

[oioi] ccrraHec*4©tt?vx*-:/r* 
S. B3tc&i>r, y- Ff^ WtK. ^ 

■ty-bjUMO l rswrfco. Ku-f>f^x^-^i 
y*y-fejUMi otstKos. y*'j-fejUMi 

te v n>hn-;uy- FCG, FU-f>5* $xjb2. 
3©«E**Vp dr*0. C©gfefrr«. x 

io [oio2]^«c % y- F^-/**-:/Rtf FU-f>? 

* x * - :7<DmsK: o t »r ttKT 

to 103] (i) hf^x^-^ 
ccoy-i*^-* ±^o<fc^k:. B3ic^-r 

t/Sfil#5Vr&£o C(DC<htt, S«l<E>mE£S 
#0V. -7-K»WL0^-5V(DB#iEID*frr** 

20 [0104] ccr. ±BB©ae*fiaBrtt, y-Ff^ 

* 1 VfiT3-t*S©60i»«c^lHltt. ft 1 0 sflgrfc 

So *ni*}B!Bicc45^rtt, y^u-biKsoaasfifefrcc 
iooo sgKOTsratfstf^r**. c©/c#>, *mm 

[0105] (2) KH>X$-^ 

F W>x£-:/&B3Cc^y^y-fe:;UM0 l ©{M 
30 r«w*fw**-:rftfrc*s. ctiB. 9-k«w 

L0#5V k tr? F«BL 1#1 2V. Sfil*S5VT? 
£>S. C<DC<ttt, S&l©^E£S*g<tL,r^;L/ci8 
^ <7-FKWLOROP|S«l*S0V. tfvFttBLl 

[0 106] co*frrtt. **tt»»i<D^*y-i2^ 
OKWSfcfr«:fe<tS3&5 % Kffl^i v^fb^itsotcfti 
oosnast^ Hsur&c^. ru^w^^f 

HBi*^tfv FSO^fiSiL/, loot^? 
F«Cco«c*S5^*y-bjUtt*3 2SKd:L. 1^ 
40 ^'j-fe^OftiA^BJP^lOmsi-r^i, St^^ 

[0 107]«£or, 2fifJa±©v-^>*5*4©r. 

[0108] «*avB»WL»m*, t¥*t»BcDBFrr 

r. ccr^BST-So 

[0 10 9] ^C«C. i4 (a) , (b) (ca-3**«JI 

^jBioastsa&wtssikurBw-ra. a*, bib 

(a) tt!K3fe«a>WE«*«0, HB (b) IZ^m&B 
50 RIB (a) . (b) fcfcor, w 
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-511 OtfTWSrTftU 1 l«a^f3-^ t I2\t 
*7Af3-« k 1 3k*l<Jr * U tl^tl 

B$tc©omE^^<bT^cD"c, mm (a) tc^-r<to 
tern i ©«E»t w flwcaa ott^ e 

[OllOlHB(a) CC^T^CC, t¥*WC«Sit 
hT* h^BLCD^E(ib^^U-^@SSl 3CCj;OVp 10 

[oiii] injects. fi«EE#>:/i 4^ 

p^fn-yi ltcegA^^n^o 

Co i 12] cft«c#i/t\ 3eitBB«i K*$c>r«, 

S*ii#B*«, 130(b) «C5VTJ:9CC % 
@K1 3«c<fcoT*fa«SVp p^6Vp s 
F^tt/c^BE^^Af^-^l 2, P^f^^ll 
l?CcA*3n£. £/c* Vp p^JE&ia&#5Af r n-- 20 
^1 2^A*3ntC^ 0 

[0113] ttfc. r^*B$«. t£«SOIfCE>»d&Rfll 
[0 114] coir^cc, *3SHggm©«EEStcJ:*i 

[0115] jgtc(i, *7Af3-yi 2sya«)9 ! 3 

So 

[0 116] ftfe, **»JBfi8l«c*f^T, 
<D^x;U2, 3 ^OEPflOlSJE, hSBL^O 
Emta^E&O^ilK?- F«WL^<DHIftI«E*Vp s 

*fflc>&ir»r, vcc (Wittf, 3v> &mmv*z>£ 

[0 1 1 7] H5tt, *©<fc5ftiS^CE)«ff36*SVr. 
04 (b) <0»^d:JttW-S«!:, U*'^U-£0&S13 

[0118] «c4d. TsE09g|7te. 05CDmJE^^fl3^ 

[0 119] 
[*7] 
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[0120] (Htt^]B2 ) 0 6 ~0 1 0 

[0121] EP%. #!69J&<R«£tt§S©^-fcy-te>U'v 

[0122] «7&cra8(C£^ft*Xll0gS2 

[0123] 
[«8] 













12V 


cv 


5V 
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12V 


OV 




1V 


3V 


OV 



CO 124} «#ii*«rfttt, 08 (a) tCrn?**? 
(c, p$xjU3fcjE<DIB«EEVpd +5V) 

*BJftrr*. ccdb$, p^i^aiF'i^^M 

© n x;l> 2 JWIH#fiI' , < -Y TX £ ft e> &l><£ 5 CClE<Dig 

ttlfflBiiSIKCCttV p dH±<DWEr**i«J:l». 
C0 125]fgCC v KU-{>5«:ttjE<0*«EVpp 

+1 2V) SrEPftrr*. C<DB3, V-*4ffl 

*Wbrc»*©r. VpdX»7o-f-(>yKiB(x 

tt5 V) ©«E«PftI3*i*. 

C0 126]-ebr. n>hn-;uy-FCG^:S3im 
EVss OV) ±U CO«E3feffCC<fcO F 

U -f > 5 £ y a 4 > F F G<DM 

« % + i 2 v) 4««i(/rc»*. 

[0127] ^CC, S9CCS^#±ifiCD^EEnttI^#^ 

ru^^rs^t^ H0««nwBB2rfflir^ 
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So 

[0 12 8] HI Oti, S£iZ^ir~*# 44 1" , 
"0" . "1" - M 0" (Om^ttOdllZT U4<D&s- 
F<DM^E£^L,-Cl>So 

[012914. 7- KfiWL0CCOft*J4>*iJ-b^ 
MO O^MOmtCf^BStC-r-^^g^jX^^:^ 
&5£TS<t. CCDi££tt, 9- K«WL0*«l«EEV 
s s (W*K. OV) <tU tT* hSBLO, BLL 10 
BL2, -BLnWWtlVpp (Mil (2. 12 
V) % 7a-f^>mVpd 5V) , V 

pp, -7P-f^ >^X«Vp d*HJflrr*. CCD 

b& ^xju2, 3^©sflniwEw:vpd£T*. */c 

^il«9- KJHWL 1 , •••WLn^OS^fliEEtt. 
t*- #(DS&&#*Ht fcft S 0 

[0 13 0] CCT\ **JBBl»2CC*yl>r, WHKtt 

[0131] »*»ffR»B*Hil/ttfftt. «£3fctr*R<D 
Wx V mm UcACT ^(D 60£§^ <b 

r&S <H8 (a) #JtR) o 

[0 1 32] «afc»»2«CfcC^rfc. H4 <b) «C5* 
TJr^tc, feH8»r«4a!-C*r>fcft«E#>^ r 14t 

iraaec, U^A^x-Pl 2&0*a^7 r n-^l ltc 
fi*E*EPftIL«rl>©T\ 7^n-#a$(D[aI&gtff 
flt*Bf*«cfc©«:r* 30 

[0133] 1 HfflKc. 9 

x;u2, 3-cDEn»nmE, *a»itr^ urbl^oepid 

C>tttvt\ Vcc (WjU*. 3V) *Wffl"C**J:^(c 

S e 

[0134] «c*j, TIBcDSt9 «c, *mSffi!Bi2 CC*JC» 
H5CCSW«BE»*aEffl-r*»^a>»*ii*^ ffi 40 

"To 

[0135] 
[»9] 
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[0136] fln*.T. *%fl0Bfli 1 Ktf*£SH9BS2 

8 (a), (b) ^^TS£*^^«?(vC<boTSiH^-rS 0 
[0 137] CCT, 018 (a) «NANDy-F2 

o<tcMos*r>^-£2 i tfrhuzu^r^-zoy 

®IBW*inU HI 8 (b) ttCOn-^a-y^rttoE 
TSCMOS^>^-£2 1 ©«j&0J*5Vr. 
[0 13 8] CMOS>f>A'-^2 1 vt&t&£ftS*g?- 
V 1 KttV p p % V c cXIJV s s <D\,>?tift&wmz 
ft, S^V2(CttVss, Vn e sr**EPftlS*i*. *tj§ 
&{t#tcj£DT»fti$K:a\ p^ + >*;i/§9(Dh^>^ 

Tnrt**>tt»(ctt'K »?Af2©«ffiMH*7<S*i*. 
[0139] CCT, CCDCMOS-f>^-£2 It*, 

(b) {C5Vr<fc5fc:> P»B«2 3±fcJBfiE3ft/c 
N->x;U«i«2 4rt«CP-5xJl.««2 5«rJgfiRL, 
*0Cn***JUS<DMOS h **JBSE-r*2« 

2 i cos^mmiE^En»n$n/c<b#vc, SS2 3 tit 

[0140] FM >fcft©«E*a«!ll-r*«6 

n^A7 r n-^®JvCfc2S^x;M»jg<D h7>^x 

[0141] ch«c»br*»iBtt, **ii*»ffiacF 

±f2L//cSS2 3<bffifiS^P^«^Vr^CC^0, 15«t 
Dfrl>CD-c, HI 10c5Vr<fc5K: % 2I^x;l,fflI©F 

FMS^:<S«r^S<D'C*So 
[0142] 

J:titf. FN-FNttfP«:j:S7795/*^ j eyN0f 
>^*«BSf *C4*sr*4. CCDS*, 

So 
So 
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[0144] Htc, *#»!«c J:*iW. F W >IHOHE 

<i: 0 — IB -fe iWm«*fi«r # h Mj£#* « * 
[0145]*fe. 49{cn3Ka2 8Btt<D^A937M»tt 

co^y ^i^ffli^t^^t^cDr, WT0F®a 

[ 0 1 4 6 ] *fc. WCcM«S4B2tt©*«?H^:»»tt 

[0147]*fc. *^^»^tt^*iatf^a«, 

«tl>fc«>» 2S^x;l49&<DF^>^X££<^T£i& 
g#fcl> 0 C<Dtcti>. /i&BSSSB, *t$CCP^5rn-^gp 

[0148]^/c 49(ciB3m6EttCE>7ffKa^M» 20 
iatt*aBtc<ttitf. 7a-f-r>yy-h*W^ 

[0 1 ] *»5B©Hifi}|5S 1 Vyv i/a^t'J 

[02] *^<D&N0|$1B 1 *5VJ\ ( a > imz&fr 

tbitzm-rmmm, (b) ttfB*ttf^*^-risffflia. 
[03 } *#HB©iatji5ffl i ^^t^^y 30 

[H4] #^cWW*a«^iH:ttLT«Mr*H 

( b ) M:*^(D«ffi*«:5*T * ^0 O 

[H5] *9HJ!®|gttJ&jB 1 «E3R©SHK«* 

[07 ] **gB©SliBB!B2«:5VS\ ^ ^V^^ey 
©*-K*#fi©KlIH. 40 
[H 8 ] *#69ia«aBi5»2 *5%r, ( a ) 
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[H9]*«8fi!aaW!l2 4*t. :7^»^»y*iJ 

[0 1 0 ] ;£2£W0C>|li6Jf?S2£^t\ 77?^* 
y ^©S^ iA^mBE^[Hl?Stil^ <t <h 6 CC^-T 0 O 

[sin **wcfleflBf* 

IKffi0o 

[012] (a)-(c)iiNOR1^7r>a^t 

[013] mzm*9fk?mv& 0 , ( a ) 
ff zm-rmmms ( b > B»*«ffi*swKfflH. 
[014] a»«<Dy j ey-b^Tu-f©«ji£«:^ria. 

[015] t3£*«Cc**W*^5yS/»y*y^<z>S*ii 

[016] fi£*fli£^*\ ( a ) ^aifti&^ttff 

BfffiS, ( b ) t^£lbff«*trKffiH. 

[0 1 7 ] 8£*«**r, 7^ty^^y^y^(D§^iA 

[018] (a) ttn^^a-ycMKJfcWt^lsllK 
0. (b) «P^f3-^S^CMOS^>^- 

[019] FLTOX^OO^^ v*s*j**:*)<D'teMjK& 

[02 0] 01 9©-fe;i^«JB©7^!7S/a^ j ey3WSfl9 

1 S« 

2 n^x;l/ 

3 pr>x;l/ 

4 v — * 

5 FW> 

6 h>*rt«{M 

7 jnufttm 

io y^y-fejurw 
l l n^f^-y 

12 Ar^-y 

13 U=F*U-*BB 
CG n>Fp-Jl/y-F 
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WL «7-K« 
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